Leadership in information systems (IS) 
INTRODUCTION
Information systems (IS) / information technology (IT) leadership has undergone fundamental changes over the past decade (Cross et al., 1997; CSC, 1996; Stephens et al., 1995) . Despite increased interest in recent years (e.g., Armstrong and Sambamurthy, 1995; Brown et al., 1996; Earl and Feeny, 1994; Rockart et al., 1996) , little empirical research on IS leadership has been conducted. Recommendations in the literature on how to succeed as an IT/IS manager typically lack empirical evidence (e.g., Baxter, 1997) .
The Applegate and Elam (1992) study of newly appointed IS executives motivated this research. Their study defined a new senior IS executive as one who had been in the position for two years or less, and an established IS executive as one who had been in the position for more than two years. This research applied the same definitions.
RESEARCH QUESTIONS
The study addressed the following questions: 
LEADERSHIP ROLES
Managers undertake activities to achieve the objectives of the organization. Mintzberg (1994) notes a number of different and sometimes conflicting views of the manager's role. He finds that it is a curiosity of the management literature that its best-known writers all seem to emphasise one particular part of the manager's job to the exclusion of the others. Together, perhaps, they cover all the parts, but even that does not describe the whole job of managing. Mintzberg's role typology is frequently used in studies of managerial work (e.g., Pinsonneault and Rivard, 1998) .
Describing the manager's work has been an ongoing pursuit of researchers and practitioners. The manager's work is characterised by brevity, variety, fragmentation of tasks, a preference for action (as opposed to reflection), and a preference for oral communication over formal reports (Mintzberg, 1994) . Managers in organizations are continuously confronted by an array of ambiguous data and vaguely felt stimuli that they must somehow order, explicate and imbue with meaning before they decide on how to respond (Kuvaas, 1998) . Kotter (1999) identified two main roles for executives: agenda setting and network building. While agenda setting is concerned with figuring out what to do despite uncertainty and an enormous
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amount of potentially relevant information, network building is concerned with getting things done through a large and diverse group of people despite having little direct control over most of them.
A number of models describing the manager's work have been proposed including functional descriptions such as planning, organising, directing, controlling, co-ordinating, and innovating. Similarly, frameworks based on the methods used to accomplish these functions, for example, Mintzberg's role typology, have been proposed. According to Mintzberg (1990) , the manager's job can be described in terms of various roles:
1. Informational Roles. 1. Chief architect. The chief architect designs future possibilities for the business. The primary work of the chief architect is to design and evolve the IT infrastructure so that it will expand the range of future possibilities for the business, not define specific business outcomes. The infrastructure should provide not just today's technical services, such as networking, databases and desktop operating systems, but an increasing range of business-level services, such as workflow, portfolio management, scheduling, and specific business components or objects.
2. Change leader. The change leader orchestrates resources to achieve optimal implementation of the future. The essential role of the change leader is to orchestrate all those resources that will be needed to execute the change program. This includes providing new IT tools, but it also involves putting in place teams of people who can redesign roles, jobs and workflow, who can change beliefs about the company and the work people do, and who understand human nature and can develop incentive systems to coax people into new and different behaviours.
3. Product developer. The product developer helps define the company's place in the emerging digital economy. For example, a product developer might recognise the potential for performing key business processes (perhaps order fulfilment, purchasing or delivering customer support) over electronic linkages such as the Internet. The product developer must "sell" the idea to a business partner, and together they can set up and evaluate business experiments, which are initially operated out of IS. Whether the new methods are adopted or not, the company will learn from the experiments and so move closer to commercial success in emerging digital markets.
4. Technology provocateur. The technology provocateur embeds IT into the business strategy. The technology provocateur works with senior business executives to bring IT and realities of the IT marketplace to bear on the formation of strategy for the business. The technology provocateur is a senior business executive who understands both the business and IT at a deep enough level to integrate the two perspectives in discussions about the future course of the business. Technology provocateurs have a wealth of experience in IS disciplines, so they understand at a fundamental level the capabilities of IT and how IT impacts the business.
5. Coach. The coach teaches people to acquire the skillsets they will need for the future. Coaches have two basic responsibilities: teaching people how to learn, so that they can become self-sufficient, and providing team leaders with staff able to do the IT-related work of the business. A mechanism that assists both is the centre of excellence -a small group of people with a particular competence or skill, with a coach responsible for their growth and development. Coaches are solid practitioners of the competence that they will be coaching, but need not be the best at it in the company.
6. Chief operating strategist. The chief operating strategist invents the future with senior management. The chief operating strategist is the top IS executive who is focused on the future agenda of the IS organisation. The strategist has parallel responsibilities related to helping the business design the future, and then delivering it. The most important, and least understood, parts of the role have to do with the interpretation of new technologies and the IT marketplace, and the bringing of this understanding into the development of the digital business strategy for the organisation. 
IS/IT LEADERSHIP ROLES
Changes in both information technology and competition continue to change the role of the information systems executive. Computer Sciences Corporation (CSC, 1996) has suggested six new IS leadership roles that are required to execute IS's future agenda: chief architect, change leader, product developer, technology provocateur, coach and chief operating strategist. These roles are described in Table 1 . Although the CSC consultancy firm produced these roles without using any scientific approach, they seem very well tailored for scientific investigation into IS leadership roles. People who fill these roles do not necessarily head up new departments or processes, but they exert influence and provide leadership across the organizational structure.
STUDY METHODOLOGY
Data were collected through a survey in Norway. In Norway, IS/IT leadership roles are frequently debated. The top ranked IS/IT leader or CIO as defined by Stephens et al. (1992) is typically called "IT-direktør" (IT director), "IT-sjef" (IT-manager) or "IS-leder" (IS-leader) in Norway. The survey sample consisted of 168 private and public member firms of the Norwegian Computing Society (NCS). This sample is biased towards organizations interested in IS/IT issues in general. The informants in this research were IS/IT managers who reported their own perceptions of roles and possible explanations of roles.
For each of Mintzberg's (1994) three leadership roles, respondents were asked to indicate how much time they spent in each role. An extent response of one indicated that they spent little time in that role, while an extent response of six indicated that a great deal of time is spent in that role.
For each of CSC's (1996) six leadership roles, respondents were asked to indicate the extent to which that role characterizes their job. For example, an extent response of one for chief architect implies that this role does not characterize at all the job, while an extent response of six indicates that the chief architect characterizes the job really well.
Variables in the research model were operationalized by both single item measures and multiple item measures. For example, a ten-item scale measured responsibility, which is one of
Primary Activity Percent
Manufacturing 39
Service 21
Public administration 21
Trade 12
Finance 7 TOTAL 100 (Applegate and Elam, 1992; Boynton et al., 1992; Cross et al., 1997; CSC, 1996; Earl and Feeny, 1994; Rockart et al., 1996; Stephens et al., 1995) .
RESULTS
Of the 168 mailed questionnaires, 101 were returned, providing a response rate of 60%. The sample included organizations from a broad range of industries, as listed in Table 2 .
Out of 101 responses, 41 IS executives had been in the current position for two years or less, while 60 IS executives had been in the current position for five or more years. These two groups are used in the following and labeled new and established respectively.
While Mintzberg (1994) defined three general leadership roles, CSC (1996) defined six IS/IT leadership roles. A Likert scale from 1 (low/little) to 6 (high/great) was used to measure the extent of each role as listed in Table 3 .
Substantial differences between new and established IS/IT leaders were found in the informational role and the change leader role. While the change leader role is the highest scoring role among new IS/IT leaders, it is a relatively modest role among established IS/IT leaders. According to CSC (1996) , a change leader orchestrates resources to achieve optimal implementation of the future. The essential role of the change leader is to orchestrate all those resources that will be needed to execute the change program. This includes providing new IT tools, but it also involves putting in place teams of people who can redesign roles, jobs and workflow, who can change beliefs about the company and the work people do, and who understand human nature and can develop incentive systems to coax people into new and different behaviors.
Information on individual characteristics of IS/IT leaders was collected through the survey and listed in Table 4 . New IS/IT leaders have worked significantly fewer years in the organization and in IS/IT than established IS/IT leaders. Concerning characteristics such as education level, personal technology use and relationship with chief executive, new and established IS/IT leaders report similar characteristics.
IS leaders were classified as internal hires if they had been with the company for more than five years at the time they had assumed the IS leadership position. Individuals were classified as external hires if they had been with the company for five years or less. Five years was chosen as the cutoff because individuals are typically considered to be part of the corporate establishment after five years of employment (Applegate and Elam, 1992) . The results of this survey show that internal hires have increased.
Information on characteristics of the IS/IT leadership position was collected through the survey and listed in Table 5 . Regression analysis confirms the decreasing change leader role as the years in current position increase. For other predicted variables, regression analysis provides slightly different results. For example, while decreasing responsibility for computer operations among new leaders was not confirmed, there is a significant positive relationship between the number of years in current position and the extent to which the leader has responsibility for IS/IT personnel.
Characteristics

COMPARISON OF SURVEY RESULTS
Among all the 101 respondents, 44 percent reported to the managing director (CEO), while 23 percent reported to the financial director, and 33 percent reported to others (technical director, staff director, or other). As illustrated in Table 7 , these results are in line with recent previous studies.
The conducted survey collected data on the three roles defined by Mintzberg (1990) . Stephens found that the five CIOs that she studied spent most of their time in the decisional roles (60%), less of their time in the informational roles (36%) and Table 6 : Regression Analysis using Experience as Predictor very little time in the interpersonal roles (4%). This research suggests that Norwegian CIOs, on a scale from 1 (little extent) to 6 (great extent), have the same decision roles ranked on top (4.5), but they spend much more time on interpersonal roles (4.4) and informational roles (4.1) than the CIOs in the Stephens study.
In this survey, respondents had been in the current position for the last 4.1 years. This is slightly less than the results obtained by CSC (1997) who found that the average reported tenure of a company's senior IS professional was 4.7 years world wide, ranging from 5.0 years in North America, 4.9 years in Europe to 4.0 years in Asia Pacific.
Seven years ago, Boynton et al. (1992) posed the question: Whose responsibility is IT management? They claimed that line managers were increasingly assuming responsibility for planning, building, and running information systems that affect their operations. In this perspective, it is interesting to study results from this survey. For example, realization of benefits is not a large responsibility of IS leaders as illustrated in Table 5 . A possible explanation is that line managers assume this responsibility. Applegate and Elam (1992) found that 53% of new IS leaders were internal hires, while 94% of established IS leaders were internal hires. In this survey, 44% and 45% respectively were internal hires. The fraction of internal hires in this survey was lower, and there was no difference between new and established IS leaders.
IMPLICATIONS AND FUTURE RESEARCH
The CIO function is a continuously evolving role (Stephens, 1993) . The present research provides a snapshot in this progression. Identifying these trends in information systems leadership has implications for both research and practice. First, educators can use this information to develop management programs. Second, these roles and trends represent important guidelines for practicing CIOs. The senior IS executives must be able to bring both a business and IT perspective to the position. This is often called the hybrid manager because the manager must be able to work as comfortably in the business as in the technical arena (Baxter, 1997) . More definitive role expectations could also aid in career planning (Applegate and Elam, 1992) . Finally, clarifying the CIO role also has implications for office technology design and use. Studies continue to show the executives' preference toward verbal communications (Stephens, 1993) . These studies also point to relatively limited use of the technologies that these managers purvey. One possibility is that this limited technology use is due in part to limitations in the technologies themselves. Identifying these limitations could improve executive acceptance of these systems. However, the survey data do not show us what technology the CIOs use. Table 7 compares four studies that include samples from very different organizational and cultural backgrounds. IS leadership roles in the Norwegian culture may be different from other studies done in the US and UK or around the globe. For example, Norwegian organizations tend to be much smaller than surveyed organizations in the US, and hierarchies in Norway tend to be flatter than in most other countries. Such aspects can lead to implications for management practice and future research. According to the Scandinavian research on information systems development, Scandinavia has high living standards and educational levels, an advanced technology infrastructure, an open community and key innovative leaders (Boland, 1999 ). This research tradition seems different from research in other countries such as the UK with control structures (Towell et al., 1998) and Mexico with economic development (Mejias et al., 1999) , which may imply different IS leadership roles. In future research, eight cultural dimensions can be investigated: power distance, uncertainty avoidance, individualism, masculinity, time orientation, monocrony and polychrony, context, and polymorphic and monomorphic (Hasan and Ditsa, 1999 The current study documents the assessment of IS/IT executives on a leadership survey. The intention was to be primarily descriptive, e.g., the paper offers an empirical contribution in the form of descriptions of how IS/IT leaders currently score on different leadership measures. Future research should explore theoretical contribution and develop empirically testable hypotheses. For example, it is suggested that IS/IT leadership roles have changed, but the current paper offers no theoretical reasons for believing this to be the case. Such theoretical reasons might allow the researcher to predict more change in the IS/IT leadership roles in some organizations possessing certain characteristics than in others.
From a methodological standpoint, self-report of leadership roles and activities is not a strong approach to assessing leadership. Preferable would be to (additionally) use subordinates or superiors as informants, to insure against incumbents simply reporting what they think they are supposed to be doing, or what they would like to be doing, rather than what they are doing.
The use of Mintzberg's (1990) role definitions in three general groupings is questionable, although undoable for this particular survey. For further research it is suggested that the use of Mintzberg's (1990) precisely defined eight roles plus the differentiation of internal versus external role (leader of the group and liaison with external groups) is probably much more meaningful than a generalized grouping of these roles. The roles themselves may overlap, and the call is often of "best fit". These specific roles link more closely to the CSC (1996) set as well. If future surveys use the more precisely defined roles, a comparison with those rather than the groupings can be very interesting.
CONCLUSIONS
The empirical analysis indicated that operational responsibilities are decreasing among IS/IT leaders. They spend much of their time as change leaders.
The data provided in this research will hopefully stimulate similar research in other nations and regions. Just like key IS management issues research has enabled global comparisons (Watson et al., 1997) , future IS leadership research may gain from global comparisons as indicated in the section on survey comparisons. Practicing IS/IT leaders will gain from this research by balancing leadership roles according to individual characteristics, organizational characteristics and stages of growth.
